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1.0 INTRODUCTION 

1.1 Purpose of t h e  Mission 

The primary purpose of t h i s  mission, designated Apollo Mission 8-102, i s  
t h e  continuing development of the Saturn I launch vehicle,  
launch vehicle  w i l l  be t h e  Apollo spacecraft  which cons is t s  of a command module, 
with a launch-escape subsystem, a service module, and adapter. 
spacecraft ,  designated E-15, has the  weight and ex terna l  shape planned f o r  t h e  
production Apollo spacecraft .  
production s t r u c t u r e  and has only a minimum of subsystems on board, The EP-15 
spacecraft  i s  i d e n t i c a l  i n  a l l  major construction and subsystem configuration 
respects  t o  the BP-13 spacecraft  which was flown on Apollo Mission A - 1 0 1  u t i l -  
iz ing the  SA-6 launch vehicle. 

The payload on the  

This Apollo 

However, E-15 has a r e l a t i v e l y  massive non- 

The two primary differences between t h e  E-13 and E-15 spacecraft  are i n  
the  method of je t t i soning  t h e  escape tower, and i n  t h e  instrumentation. 
launch-escape tower was je t t i soned  by way of t h e  tower-jett ison motor on BP-13, 
whereas on BP-15 t h e  launch-escape tower w i l l  be je t t i soned  by f i r i n g  t h e  
launch-escape and pitch-control motors. The other  difference i s  i n  t h e  ins t ru-  
mentation. 
located near the  -Z axis,  instrumented w i t h  16 temperature transducers, and 
2 vibrat ion transducers. 

The 

E-15 w i l l  have one of the reaction-control subsystem (RCS) quads, 

Since Apollo Mission A-101  w a s  successful (see MSC report  MSC-R-A-64-2) 
and the  launch and e x i t  f l i g h t  environments f o r  the  spacecraft  were measured 
s a t i s f a c t o r i l y ,  the measurement of these environments now becomes of secondary 
importance for Apollo Mission A-102. Thus, for t h i s  mission A-102, t h e  space- 
c r a f t  does not have any f i r s t -order  mission objectives.  

Apollo Mission A-102 w i l l  be the  second f l i g h t  of t h e  combination of an 
Apollo spacecraft  and a Saturn I type launch vehicle. 
A-101, t h i s  spacecraft  (E-13) w i l l  a l so  remain attached t o  t h e  launch vehicle 
second s tage (S-IV) upon inser t ion  i n t o  o r b i t  with no recovery planned. 
normal o r b i t a l  inser t ion  conditions, the E-13 spacecraft  and attached S-IV 
tankage w i l l  be expected t o  reenter  t h e  e a r t h ' s  atmosphere sometime after t h e  
t h i r d  day but p r i o r  t o  t h e  seventh day in orb i t ;  reentry f o r  Apollo Mission 
A - 1 0 1  occurred about the middle of t h e  fourth day of orb i t .  The o r b i t a l t r a -  

100 naut ica l  miles. 

A s  i n  Apolla Mission 

For 

m j ec tory  planned for BP-i3/S-IV is approximately c i r c u l a r  a t  an a l t i t u d e  of 

. 1.2 Purpose of the Mission Directive 

The purposes of t h i s  Mission Directive a re :  

( a )  To specify t es t  objectives,  describe vehicle configuration and system 
p r i o r i t i e s ,  describe f l i g h t  t r a j e c t o r i e s ,  data,  and instrumentation require- 
ments f o r  bo i le rp la te  15 tes t ing.  

UNCLASSIFIED 
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(b) To provide information required by the Eastern Test Range (m) for 
planning the subject flight. The detailed range facilities requirements, 
logistics support requirements, and range contractor requirements are beyond 
the scope of this report and are contained in the Operations Requirements 
No. 2400 for boilerplate 15 (ref. 1). 

1.3 Precedence of Reports 

The Flight Mission Directive supplements the NASA Apollo Program General 
Test Plan and shall take precedence over all other documents concerning this 
flight with respect to the payload (S/C). The Flight Mission Directive will 
also supplement the Apollo Flight Mission Assignment document, (ref. 2) 

1.4 Amendments 

This document will be revised if necessary to reflect any major changes 
in the test plan. 

UNCLASSIFIED 
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2.0 SPACECRAFT TEST OEJECTIVES AND SYSTEM PRIORITIES 

2.1 General 

The reason for using an Apollo spacecraft for the A-102 Mission is to 
provide the proper weight and aerodynamic shape for the front end of the 
launch vehicle. The spacecraft, therefore, does not intrinsically have any 
first-order objectives. 

2.2 Test Objectives 

2.2.1 First-order test objectives for the spacecraft,- None 

2.2.2 Second-order test objectives for the spacecraft.- The second-order 
objectives are : 

(a) Determine the launch and exit environmental parameters to verify 
design criteria. 

(b) Demonstrate the alternate mode of spacecraft escape tower jettison 
utilizing the launch-escape motor and the pitch-control motor. 

2.3 Subsystem Priorities 

2.3.1 
subsystem are : 

Launch-escape subsystem. - The priorities of the launch-escape 
(a) Launch-escape motor Primary 

(b) Pitch-control motor Primary 

2.3.2 Electrical power subsystem (EPS).- The priority of the electrical 
power subsystem is: 

Bttery power subsystem Primary 

2.3.3 Communications and instrumentation subsystem.- The priorities of 
the communication and instrumentation subsystem are: 

(a) Telemeter and antenna subsystem Secondary 

(b) Radar beacons S e c ondary 

(c ) Instrumentation Secondary 
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2.3.4 Environmental cont ro l  subsystem (ECS).- The p r i o r i t y  of t h e  

environmental cont ro l  subsystem i s  : 

Tempe rat w e  cont ro 1 Secondary 

2.3.5 Sequencer subsystem.- The p r i o r i t i e s  of t h e  sequencer subsystem 
a r e  : 

(a) Mission sequencer Primary 

(b )  Tower sequencer Primary 

2.3.6 Launch-escape-tower (LET) re lease  subsystem.- The p r i o r i t y  of 
t h e  launch-escape-tower re lease  subsystem is: 

Single mode b o l t s  Primary 
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3 . 0  MISSION DESCRIPTION 

3 . 1  General F l igh t  Plan 

The Saturn-Apollo vehicle w i l l  be launched from Complex 37B with t h e  
vehicle  p i t c h  plane a t  an azimuth of 90" t r u e  and with a programed roll t o  a 
f l i g h t  azimuth of 105" t rue ,  p r i o r  t o  the  start of t h e  p i t c h  maneuver. 
Saturn I launch vehicle ,  designated SA-7, w i l l  cons is t  of t h e  S-1 first stage,  
S-IV second stage,  and t h e  Instrumentation Unit (IU). 
t i o n  i s  shown i n  f igures  3-1 and 3-2. Figure 3-3 shows a nominal f l i g h t  pro- 
f i l e  from launch t o  o r b i t  inser t ion  indicating major events during the  e x i t  
f l i g h t .  
i n to  a 100-nautical-mile c i r c u l a r  orbit .  The spacecraf t  telemetry subsystems 
w i l l  remain operating i n  o r b i t ,  although no o r b i t a l  da ta  are required. 
recovery is  planned. 

The 

The f l i g h t  configura- 

The S-IV and t h e  Apollo boi le rp la te  15 configuration w i l l  be in se r t ed  

No 

3.2 Sequence of Events and Fl ight  Parameters 

The sequence of events and f l i g h t  parameters from S-1 i gn i t i on  through 
o r b i t  inser t ion  and S-IV cut-off are presented i n  t a b l e  3-1. 

3.3 Trajector ies  

Nominal t r a j ec to ry  parameters are presented i n  f igures  3-4 and 3-8 
as follows: 

Figure 

3-4 

3-5 

3-6 

3-7 

3-8 

T i t l e  

Boi lerplate  15  ear th  o r b i t a l  t r a c e .  

Boi lerplate  15 boost t r a j ec to ry  ea r th  t r ace .  
(Lati tude p lo t ted  against longitude) 

Time h i s to ry  of boi le rp la te  15  boost phase load f ac to r ,  
dynamic pressure,  and a t t i t ude  angle.  

Time h i s to ry  of bo i le rp la te  1 5  boost phase a l t i t u d e ,  
veloci ty ,  and f l ight-path angle.  

Variation of bo i le rp la te  15  boost phase a l t i t u d e  with 
range. 

3.4 F l igh t  Constraints 

None 
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UNLESS OTHERWISE NOTED 

t 

I 

220  DIA 
S- IV=41.4 FT 

189.2 FT 

S - 1 ~ 8 0 . 2  FT 

Figure 3-1.- Launch configuration. 
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Figure 3-2.-Sketch of boilerplate 15. 
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4.0 DESCRIPTION OF TEST VEHICLE 

4 . 1  Spacecraft Weight and Balance 

Spacecraft weight, balance, and moments of i n e r t i a  a r e  presented 
i n  t a b l e  4-1. 

4 .2  Launch-Escape Subsystem 

The launch-escape subsystem (LFS) cons is t s  of three l i v e  motors (launch 
escape, p i t c h  control ,  and tower je t t i son) ,  nozzle s k i r t ,  spacecraf t  escape 
tower w i t h  separat ion mechanism, and instrumentation sensors and wiring, The 
a l t e r n a t e  mode of tower j e t t i s o n  ( L e .  f i r i n g  t h e  launch-escape and p i tch-  
cont ro l  motors) w i l l  be used on the  Bp-15 spacecraft .  (See f ig .  4-1. ) There 
w i l l  not be a n  i g n i t e r  i n  t h e  tower-jett ison motor. Mounted within t h e  nose 
cone is a &-ball. (See f ig .  4-2. ) 

4.2.1 Q-ball. - See reference 3. Figure 4-2 shows t h e  Q-ball  assembly, 

4.2.2 h l l a s t  enclosures.- The ballast enclosure forms t h e  s t ruc tu re  
between the Q-bal l  and t h e  pitch-control-motor support s t ruc ture .  
truncated-cone shape and provides a n  enclosure f o r  sheet-led ballast which 
is at tached t o  t h e  pitch-control-motor srrpport s t r u c t w e .  
trates t h e  b a l l a s t  enclosure. 

It has a 

Figure 4-3 i l l u s -  

4.2.3 Pitch-control motor. - The pi tch-control  motor is  a l ive ,  so l id-  
propel lant  motor providing a thrust of 2,800 pounds for a durat ion of 0.5 
second. It i s  9 inches i n  diameter, 22 inches i n  length, and weighs about 
47 pounds. 
enclosure and the  tower-jett ison motor. Figure 4-3 i l l u s t r a t e s  t h e  pi tch-  
control- motor housing. 

The housing f o r  the motor forms the  s t ruc tu re  between t h e  b a l l a s t  

4.2.4 Tower-jettison motor. - The tower-jett ison motor w i l l  consis t  of 
an a c t u a l  gra in  motor configuration, but w i l l  not have i g n i t e r s  ins ta l led .  

4.2.5 Launch-escape motor.- The launch-escape motor is  a so l id- fue l  
motor 26 inches i n  diameter, l@ inches i n  length, and weig'hs approximately 
4,767 pounds. Four f ixed exhaust nozzles are canted t o  minimize impingment 
of j e t  blast on t h e  command module (CM). 
a l i ned  2.5' f 0.5' from t h e  motor centerline.  
155,000 pounds a t  36,000-foot a l t i t u d e  and 70' F with burnout occurring i n  
approximately 8 seconds. 

The r e su l t an t  thrust vector  is 
Nominal thrust is 

4.2.6 Launch-escape tower. - See reference 3, 
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4.2.7 llower re lease  mechanism.- See reference 3. 

4.2.8 Tower sequencer.- Dual sequencer un i t s  (channels A and B) a r e  
provided f o r  the  LES and a r e  located on the  tower s t ruc tu re .  
cons is t s  of one motor switch. 
sequencer ( located i n  the  command module) dr ives  each motor switch t o  t h e  
ARM posi t ion.  
technic bus t o  be applied t o  the  tower separat ion subsystem explosive 
b o l t s  and the launch-escape motor and pi tch-control  motor i g n i t i o n  
squibs. 

Each un i t  
An output voltage from t h e  mission 

The switches then allow e l e c t r i c a l  power from t h e  pyro- 

Figure 4-4 i l l u s t r a t e s  the  tower-sequencer lcca t ions .  

4 2 . 9  Tower separat ion subsystem.- The LES on bo i l e rp l a t e  15 provides 
f o r  automatic tower separat ion and j e t t i s o n ,  using the  launch-escape and 
pi tch-control  motors. Tower j e t t i s o n  w i l l  be i n i t i a t e d  10 seconds a f t e r  
S-IV ign i t ion  by a s igna l  from the  instrument uni t  ( I U )  t o  the  mission 
sequencer. 
sequencer motor switches, which allow e l e c t r i c a l  power from t h e  pyro- 
technic  b a t t e r i e s  t o  energize the  tower-separation subsystem explosive 
b o l t s  and the launch-escape and pi tch-control  motor-ignition squibs.  
The tower assembly i s  separated and propelled c l ea r  of the  vehicle  t r a j e c -  
t o r y  by the launch-escape and p i tch-cont ro l  motors. 

The mission sequencer i n  t u r n  energizes the  dual  tower 

4.3 Cormnand Module 

See reference 3 f o r  descr ipt ion.  A sketch of t he  command module 
i s  shown i n  f igu re  4-5- 

4.3 .1  Crew compartment.- See reference 3. 

4.3.2 Aft heat  sh ie ld . -  See reference 3. 

4.3.3 Forward compartment cover.- See reference 3 ,  

4.3.4 Communications and instrumentation subsystem.- See 

4.3.5 Environmental-control subsystem. - See reference 3. 

reference 

4.4 Service Module, Plus I n s e r t  and 
Command Module/Service Module Fair ing 

The bo i l e rp l a t e  service module (SM) i s  a cy l ind r i ca l  aluminum 
s t ruc tu re  154 inches i n  diameter and 141 inches i n  length.  
nonstructural  f a i r ing ,  19.75 li?dies long, between the  command module and 
the  service module houses a non-functioning separat ion mechanism, support 
s t ruc tu re  fo r  d i s t r ibu t ion  of bas i c  loads imposed by t h e  command module 
on the  service module, and f ixed  umbilical  connections between t h e  two 

An ex te r io r  

3.  
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I -  

modules. Figure 4-6 i l l u s t r a t e s  the in te r face  attachment between t h e  
command module and service module. 
t y p i c a l  i n  6 places .  
command module/service module fa i r ing ,  i s  152 inches. 
t h e  bo i l e rp l a t e  service module i s  extended t o  simulate airframe 
configuration by an aluminum i n s e r t ,  52 inches long, which i s  attached 
t o  the  adapter. 
module/ service module f a i r ings ,  and the  i n s e r t  i s  204 inches.  
service module contains,  i n  addition t o  the  f ixed  umbilical, instrumentation 
sensors, dummy reaction-control subsystem (RCS) nozzles t o  simulate exter- 
na l  configuration, four flush-mounted C-Band antennas, and an umbilical  
f i t t i n g  f o r  ex terna l  e l e c t r i c a l  and f l u i d  l i n e s .  
service module i s  approximately 4,167 pounds. Figure 4-7 i l l u s t r a t e s  
the  service module and adapter.  

The attachment design shown i s  
The length of t he  service module, including t h e  

The length of 

The t o t a l  length of t he  service module, .the command 
The 

Total  weight of t h e  

4.5 Spacecraf't Adapter 

The adapter i s  a cy l indr ica l  aluminum s t ruc ture  attached t o  the  
instrument uni t  with b o l t s .  
92 inches i n  length.  Within the  adapter a re  measurement sensors and 
Apollo-Saturn in t e r f ace  wiring. No i n f l i g h t  separation from the  service 
module o r  t he  instrument uni t  i s  required. Total  weight i s  approximately 
3,604 pounds, including t h e  i n s e r t  and b a l l a s t .  A panel which ac t s  as an 
a i r  b a r r i e r  i s  mated between the  adapter and the  Saturn I instrument unit. 

The adapter i s  154 inches i n  diameter and 

4.6 Instrument Unit 

The instrument uni t  of t h e  Saturn I i s  a cy l ind r i ca l  sect ion attached 
t o  t he  forward end of the  S- IV  stage containing the  guidance and control  
subsystem, f l i g h t  sequencers, telemetry system, tracking system, 
e l e c t r i c a l  power subsystem, and emergency detect ion subsystem logic  
c i r c u i t r y .  

4.7 Launch Vehicle 

The launch vehicle  f o r  bo i le rp la te  15 i s  a Saturn I, designated 
SA-7, and consis ts  of a f i r s t  stage (S-I) ,  second stage (S-IV), and an 
instr-anent m i i t .  
1,500,000 pounds using eight  Rocketdyne H-1  engines burning l i qu id  oxygen 
(LOX) and kerosene (RP-1). 
of 90,000 pounds using s ix  Pratt & Whitney RL-10-43 engines burning 
LOX and l iqu id  hydrogen (LH2). 

Yne S-i generates a nominal sea-level t h r u s t  of 

The S-IV generates a nominal vacuum t h r u s t  
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5 .O STRUCTURAL DESIGN CRITERIA 

General 

Deta i l s  of t h e  s t r u c t u r a l  design c r i t e r i a  a r e  ava i lab le  i n  the  NAA 
document "Apollo Spacecraft Requirements Specifications," S I D  62-700-2. 
(Ref. 4 )  

5-1 
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6.0 AERODYNAMIC STABILITY 

See reference 3 .  
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7 .O INSTRUMENTATION REQUIREMENTS 

7.1 General 

The 133 measurements on t h e  payload can be categorized as follows: 

deasurement 

Acceleration 

rlccoustical 

Zurrent 

Discrete events 

Pres sure  

Aeat f l u x  

Number and locat ion 

Tow-r Command 
module 

2- CT 3- CT 

1- COM 

2-COM 1-COM 

XI- COM 

12-COM 

~ 

Temp era ture 

Vibration 

Voltage 

S t ra in  

8- COM 19- COM 

1-CT 

10- COM 

Service 
module 

2- CT 

1-CT 

13-CT 
1- COM 

7- COM 

2- CT 

24- COM 

5- CT 

Total  

7 

I I 1  
1 I 

I 1-CT I 1 3 

1-COM I I 

4-k- 1- COM 

Total 36 CT 
97 COM 

Legend: CT - Continuous 
COM - Commutated 
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7.2 Onboard Instrumentation 

This section defines t h e  onboard instrumentation and contains a l is t  of 
measurements t o  be made f o r  t h e  evaluation of t he  f l i gh t ( t ab1e  7-11. This l i s t  
of measurements is  presented f o r  t he  convenience of t h e  reader,  and w i l l  not 
be i-evjsed. For revised information see reference 3,  Figure 7-1 i s  a block 
diagram of t h e  instrunentat ion and communications system. Figures 7-2 ( a )  t o  
7-2(f)  depict  t he  various measurement locat ions.  The telemetry measurement 
l i s t  f o r  the  spacecraft  i s  included i n  t a b l e  7-1, which l ists  a l l  measurements 
by channel assignment and by system. The umbilical  requirements a r e  presented 
i n  t a b l e  7-2. 

7.3 Data Acquisition Subsystem 

Three FM/FM telemetry subsystems operating i n  t h e  VHF' band between 216 
and 260 megacycles a r e  used t o  transmit data  acquired onboard t h e  spacecraf t .  
Each telemetry subsystem cons is t s  of a subcarr ier  o s c i l l a t o r  (SCO) package 
and t ransmi t te r  un i t .  One of t h e  th ree  subsystems, Telemetry A, w i l l  include 
a %-channel by 10-samples-per-second commutation plus 11 continuous channels. 
The second subsystem, Telemetry By w i l l  have 11 continuous channels and a 
9 -channe l  by 1.25-sample-per-second commutator. 
Telemetry C y  w i l l  have 12 continuous channels. 
a r e  as follows: 
257.3 mc. 

The t h i r d  subsystem, 
The t ransmi t te r  frequencies 

Telemetry A - 237.8 mc, Telemetry B - 247.3 mc, Telemetry C - 

7.3.1 Signal  conditioner package.- One s igna l  conditioner package i s  
required.  It i s  used t o  adapt a l l  s igna ls  received f r o m  t h e  measurement 
transducers t o  the  telemetry s igna l  inputs and t o  d i r e c t  t h e  conditioned 
s igna l  t o  the respect ive telemetry. A l l  Range (R)  and Zero ( Z )  ca l ibra t ion  
and control  c i r c u i t r y  i s  included i n  the  s igna l  conditioner package: 
= 15 percent of fu l l - s ca l e  (0 t o  5 vo l t s )  s ignal ;  R (Range) = 85 percent of 
fu l l - s ca l e  ( 0  t o  5 vo l t s )  s igna l .  

Z (Zero) 

7.3.2 C-band transponder.- Two C-band transponders a r e  required t o  per- 
m i t  accurate o r b i t a l  t racking and metric-data generation by ground t racking 
s t a t ions .  The transponders a r e  i n s t a l l e d  i n  the  command module. 
r a t ing  charac te r i s t ics  of t h e  transponder a r e  as follows : 

The ope- 

Receive : 
Frequency , mc 5 690 
Pulse code, pulses 2 
Pulse spacing,  p seconds 3.5 
Pulse width, p seconds 1.0 

Transmit : 
Frequency, mc 5765 
Time Delay, p seconds 2.0 
Pulse width, p seconds 0.75 
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7.3.3 Telemetry antenna.- The telemetry antenna subsystem cons is t s  of a 

mult iplexer ,  f i l t e r  and a VHF omniantenna. The VHF omniantenna is  located 
under-a radome i n  t h e  nose of t h e  forward heat sh ie ld  of t h e  CM. 

7.3.4 C-band antenna.- The C-band antenna subsystem w i l l  be used t o  
receive in te r roga t ion  pulses and t o  transmit t he  transponder reply.  The 
C-band antenna subsystem w i l l  consis t  o f  four flush-mounted circular-polar ized 
antennas and two power dividers .  
power d iv ider  and two antennas. 
around t h e  upper portion of t he  service module a t  s t a t i o n  Xa = 954.08. 

Each C-band transponder w i l l  u t i l i z e  one 
The antennas w i l l  be located go apar t  

7.4 Measurement Requirement L i s t  Nomenclature 

The measurement requirement l i s t  cons is t s  of a l l  f l i g h t  measurement 
parameters, and these  parameters a r e  grouped by funct ional  spacecraf t  subsys- 
tems t o  a i d  i n  performance evaluation, The format and nomenclature a r e  
b r i e f l y  described as follows : 

7.4.1 Measurement ident i f ica t ion . -  The measurement iden t i f i ca t ion  
(Meas. I D )  number consis ts  of seven characters ( l e t t e r s  and numbers). 
f i rs t  l e t t e r  designates the  measurement loca t ion  by module. 

The 

A Adapter 
B Booster (launch vehicle) 
C Cormnand mdule 
L Laxnch-escape tower 
S Service mdule 

The second l e t t e r  denotes the  subsystem within which t h e  measurement 
o r ig ina t e s .  

A 
C 
D 
E 
F 
G 
H 
J 
K 
L 
P 
R 
S 
T 

S t ruc t ure s 
E l e c t r i c a l  
Launch-escape 
Earth landing 
Environmental cont ro l  
Guidance and navigation 
S tab i l iza t ion  and control  
Li fe  subsystems 
Fl ight  technology 
I n f l i g h t  test  
Propulsion 
Reaction control  
Crew sa fe ty  
Communications and instrumentation 

The numerical characters 3 t o  6 are normally assigned sequent ia l ly  per 
measurement and serve only t o  iden t i fy  each measurement. 
t e r  denotes the  type of measurement. 

The seventh charac- 
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A Acceleration 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 

Phase 
Current 
Vibration 
Power 
Frequency 
Force 
Pos i t  ion 
Biomedical 
Radiation 
Velocity 

M 
P 
Q 
R 
S 
T 
V 
W 
X 
Y 
Z 

Mass 
Pressure 
Quantity 
Rate 
S t r a in  
Temperature 
Voltage 
Time 
Discrete event 
Acoustical 
pH ac id i ty  

7.4.2 Measurement -:script,Jn.- The measurement descr ipt ion i s  a b r i e f ,  
de f in i t i ve  t i t l e  given t o  each measurement. Standard abbreviations are used, 
where applicable, t o  keep the  measurement descr ipt ion length within 32 charac- 
ters, including spaces. 

7.4.3 Telemetry channel.- 

(a) Link (LK) . LK designates the  telemetry package o r  the  rf c a r r i e r  
as package A, package B, or package C .  

(b)  Subcarrier Number (SC No.). SC No. designates the  telemetry commu- 
t a t o r  segment assigned t o  the  measurement f o r  t h a t  vehicle,  i n  terms of 
channels 1-18. 

( c )  Commutator Segment (COM SEG) . COM SEG designates the  telemetry 
commutator segment assigned t o  the measurement for t h a t  vehicle.  

7.4.4 Data range.- The data  range denotes the  minimum and maximum values 
f o r  a parameter i n  engineering uni t s .  

7.4.5 Response rate.- The response rate denotes t h e  rate and unit 
required t o  provide sa t i s f ac to ry  data resolut ion t o  time o r  wave form. 
Response fo r  continuous data  m n i t o r i n g  (telemetry or recorder) w i l l  be 
specif ied i n  cycles per second (cps),  and sampled-data monitoring w i l l  be 
specif ied in  samples per second ( S / S )  . 

7.4.6 Location.- The locat ion coordinate denotes the  physical locat ion 
within t h e  spacecraft  where the  measurement i s  taken. 
given i n  polar coordinates, it i s  referenced f r o m  the  +Z axis (+Z = 0" ) 
The angle increases as the  measurement loca t ion  changes progressively f r o m  t h e  
+Z axis t o  the  +Y axis. 
Apollo spacecraft .  

When the locat ion i s  - 

Figure 7-3 i l l u s t r a t e s  t he  axis system used f o r  the 

7.5 E lec t r i ca l  Umbilical Functions 

The e l e c t r i c a l  umbilical functions required f o r  bo i l e rp l a t e  15 are l i s t e d  
i n  t a b l e  7-2. 
umbilical  o r  the  adapter/Saturn I U  i n t e r f ace  umbilical  and w i l l  be used f o r  
checkout and monitoring of the  spacecraft  during t e s t ing .  

These functions w i l l  be routed through t h e  service module 

UNCLASS ;i. IF1 ED 1 
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7.6 Changes 

Information i n  t ab le s  7-1 and 7-2 is subject  t o  change without a 
revision of the Mission Directive.  

. 
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7- 34 

(e) LES tower temperature measurement locations 

Figure '7- 2 . 7  Continued 
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8.0  TRACKING AND SUPPORT DATA REQUIFSNENTS 

See reference 3. 
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9.0 PRELAUNCH OPERATION 

9.1 T e s t  Preparation, NW, S&ID, Downey 

See reference 3. 

9.2 Test Preparation, Kennedy Space Center 

A general  descr ipt ion of t y p i c a l  a c t i v i t i e s  can be found i n  NASA Project  
Apollo Working Paper No. lO85A - Mission Direct ive f o r  BP-13. 
difference i n  t h e  prelaunch checkout of E-15, compared t o  that of Bp-13, i s  
t h a t  t h e  BP-15 integrated systems checkouts were deferred t o  t h e  pad operations 
with an accompanying saving of time during the  hangar checkout. Spacecraft  
Checkout Operations on t h e  launch pad remain e s s e n t i a l l y  t h e  same as f o r  E?-13. 
See f i g u r e  9-1. 

The s ign i f i can t  

9.3 Launch Day A c t i v i t i e s  

By t h e  start of countdown, t h e  onboard systems w i l l  have been checked and 
t e s t e d  t o  assure t h a t  t h e  systems are i n  operat ive condition. 
w i l l  have been i n s t a l l e d  with pyrotechnics shorted. 
i n s t a l l ed ,  checked, and unloaded. 

The LES system 
Bat te r ies  w i l l  have been 

The countdown a c t i v i t i e s  as present ly  envisioned are presented i n  
t a b l e  9-1. 
and KSC and w i l l  be coordinated and wri t ten by MSC-FO and KSC. 

The o f f i c i a l  countdown is  the  r e spons ib i l i t y  of MSC-FO, MSFC, 

. 
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TABLF 9-1. - BOILERPIATE 15 COUNTDOWN ACTIVITIES 

Act iv i ty  
3rdnance crew only on pad. 

Time 
3r:min:sec Locat ion 

Pad -37B r-6: 00: 00 

T-5 $10: 00 

r-4:30:00 

r-4: io: 00 

T-3 :3O: 00 

T-3: 05 : 00 

T-2 : 46 : 00 

T-2:40:00 

T-2 : 30: 00 

T-2 :20: 00 

~-1:30: 00 

I n s t a l l  conditioned so l id  propel lant  tu rb ine  spinners 
(completed by T-4:40:00). 

I n s t a l l  hypergol car t r idges  (completed by T-4:10:00). 

:heck continuity;  i n s t a l l  separat ion i n i t i a t o r s  and 
connect e l e c t r i c a l  plugs (completed by T-3:35:00). 

:heck cont inui ty ,  i n s t a l l  spinner,  i n i t i a t o r s ,  
des t ruc t  i n i t i a t o r s ,  and connect e l e c t r i c a l  plugs 
(completed by T-3 : 30: 00 ) . 
Verify systems (completed by T-2:40:00). 

S-I 

S-I 

S-IV 

s-I 

Spac ec raft 

:heck continuity;  i n s t a l l  launch-escape and p i tch-  
notor i n i t i a t o r s  (completed by T-5:40:00). 

Connect LE3 and sequencer e l e c t r i c a l  plugs.  

F i l l  LO2 tank t o  98 percent (completed by T-2:40:00). 

F i l l  LO2 tank t o  100 percent (completed by T-2:25:OO). 

Remove carry-on GSE (completed by T-2:3O:OO). 

Replenish LO2 tank t o  99.75 percent ( s top  a t  T-2:20:00:S-IV 

Close hatch (completed by T-2:20:00). 

Remove gantry (completed by T-l:30:00). 

Clear launch pad of personnel. 

F i l l  LO2 t o  100 percent.  

Spacecraft 

S-IV 

S-I  

Spacecraft 

Spacecraft 

Pad -37B 

5-1 
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TABLE 9-1. - BOILERPLATE 15 COUNTDOWN ACTIVITIES (CONT) 

. Time,  
Hr:min:sec 

T-1 : 00 : 00 

T- 0 : 50 : 00 

T- 0 : 45 : 00 

T- 0 : 40 : 00 

T-0:35 :OO 

~-0:30:00 

T-0: 25 :oo 

T-0: 20: 00 

~-0 :05 :20  

T- 0 : 04 : 00 

~-0:03:30 

T-0: 03 : 00 

~ -0 :02 :50  

T-0: 02 : 31 

T- 0 : 02 : 30 

Act ivi ty  

S t a r t  LO2 replenish.  

S t a r t  f i n a l  f u e l  l e v e l  correction (complete by 
T- 0 : 40 : 00) 

S t a r t  f u e l  pressurizat ion 

F ina l  f u e l  l e v e l  correct  

S t a r t  spacecrart  GN2 purge. 

S t a r t  LH2 tanking t o  95 percent 

Turn on hydraulic power and gimbal engines 

Turn on Q-ball hea te r .  

Turn on ECS fan and pump 

Turn on instrumentation bus, TM, and transponder 

Pressurize f u e l  tank 

Check engines gimballed and return t o  nu l l .  

Replenish LH2 t o  99 percent 

Change power over t o  in te rna l ,  ECS t o  i n t e r n a l  
Arm pyro busses. 

Turn on ECS ready l i g h t  
Turn on U S  ready l i g h t  

Turn TM power t o  high 

Cal ibrate  TM. 

F i r ing  command 

Begin power t r ans fe r  

S t  a r t  LO2 pressurizat ion 

Location 

s-I 

s-I 

s-I 

s-I 

Space c r  af 1 

S-IV 

s -1v 

Spacecrafl 

Space crafl  

Space c r  af 1 

s-I 

S-IV 

s-IV 

Space c r  af 1 
Space c r  af 1 

Space c r a f  
SpaceCrElf- 

Space c r  a f  

Space c r a f  

s-I 

S-IV 

S-IV 



TABLF: 9-1. - BOILERPLATE 15 COUNTDOWN ACTIVITIES (CONT) 

Time, 
Ir :min : sec 

'-0: 02 : 20 

'-0 : 02 : 10 

? -  0 : 02 : 00 

c-0:01:28 

r-o:00:45 

r-o:oo 35 
r-o:oo 25 
r-0: 00: 05 

T-0 : 00 : 00 

T+O : 00 : 01 

T+O : 00 3.42 

Act ivi ty  

; tar t  LO2 bubbling. 

'urn RF ready l i g h t  on. 

; tart  LH2 replenishing t o  100 percent.  

Curn spacecraft  ready l i g h t  on. 

Curn LO2 bubbling o f f .  

:tart LO2 pressur iza t ion .  

:tart S-IV ca l ib ra t ion .  

Zomplete LO2 pressur iza t ion  

Zomplete LO2 replenishing 

Complete LH2 replenishing 

Complete S-IV ca l ib ra t ion  

S tar t  S-I power t r a n s f e r  

Complete LO2 p r  e s s u r i  z a t  i on 

Complete power t r a n s f e r  

Igni t ion  command 

Engine S t a r t  

Umbilical disconnect 

?.l~dule GX2 purge-off 

Hold down re lease  

Location 

s-I 

Spacecraft 

S-IV 

Spacecraft 

s -I 

s -I 

s - I V  

S-IV 

S-IV 

s -1v 
S-IV 

s-I 

s-I 

s -I 
s-I 

s-I 

Spacecraf 

s-I 
and 

Space craf 

s-I 

. 



UNCLASSIFIED 10-1 

10.0 TEST MANAGEMENT ORGANIZATION 

10.1 Downey Test Preparation Organization 

The Downey Test Preparation Organization f o r  t h e  spacecraft  i s  shown 
i n  f igure  10-1 where: 

(a)  NAA, S&ID, Downey i s  denoted by D.  

(b) NASA i s  denoted by V. 

10.2 

The functional re la t ionships  of the A p o l l o  BP-15 p r e f l i g h t  checkout 

Pref l igh t  Checkout Team Functional Relationships 

team a r e  shown i n  f igure  10-2. 
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Figure 10-2.- Apollo BP-15 p r e f l i g h t  checkout team funct ional  re la t ionships  
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11.0 RECOVERY REQUIREMENTS 

There are no recovery requirements for the BP-15 spacecraft. 

c 
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12.0 L A N C H  DAY REQUIREMENTS 

Weather Requirements for Launch 

There a re  no minimum weather requirements es tabl ished by spacecraf t  
considerations f o r  t h e  launch, except t h a t  t he  cloud cover must permit 
o p t i c a l  t racking t o  3OO,OOO f e e t .  
of BP-15 w i l l  be d ic ta ted  by t h e  launch vehicle r e s t r i c t i o n s .  

The weather requirements f o r  t he  launch 

Reference 1 d e t a i l s  t h e  restraints. 

UNCLASSIFIED 
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13.0 PAD AND RANGE SAFETY REQUIRENENTS 

13.1 Pad Safety 

A l l  provisions of the  "General Range Safety Plan, Volume I", AFM!TC 
Pamphlet No. 80-2 (ref. 6) ,  
modified or  supplemented. 

a r e  appl icable  unless spec i f i ca l ly  excepted, 

13.2 Range Safe ty  

Range sa fe ty  requirements s h a l l  be i n  accordance with the  "General 
Range Safe ty  Plan, Volume 11," AFMTC Pamphlet N o .  80-2 (ref. 6) .  
document supplements the  general  sa fe ty  p o l i c i e s  and procedures prescr ibed 
i n  AFMTC Regulation 80-9. ( re f .  7) 

This 

UNCLASSIFIED 
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14.0 DATA HANDLING, ANALYSIS, AND REPORTING 

See reference 3 ,  except t h a t  t h e  considerations f o r  preparat ion of 
t he  Postlaunch Report a t  the  launch s i t e  a r e  being re-examined. 
time of publ icat ion of  t h i s  Mission Directive,  a decis ion had not been 
made as t o  whether t he  Postlaunch Report major e f f o r t  would be a t  t h e  
launch s i t e  (MSC-FO) o r  a t  Manned Spacecraft Center, Houston. 

A t  t he  

14- 1 
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15.0 GROUND SUPPORT EQUIPKENT 

15-1 I 

1 5 . 1  General . 

See reference 3 .  

15.2 Ground Support Equipment L i s t  

See reference 1 with the  following exceptions: 

Delete: (1) C14-180 E l e c t r i c a l  Cable Se t  (ETR Pad 34) 

(2) H14-154 DC Electronic Weighing K i t  

Add : (1) A14-134 Crane Control, auxiliary (10-ton) 

( 2 )  Al4-135 ECS Protective Cover 

(3)  A14-154 d-c Dig i t a l  Ind ica tor  

( 4 )  

(5 )  

(6) 

(7) ,514-091 Battery Conditioner 

C14-166 Rg3 C-Band antenna coupler 

H14-095 Access Stand, Tower Area 

H14-161 I8 motor propellant g ra in  inspection k i t  
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16.0 REFERENCES 

1. "Operations Requirements No. 2400". National Aeronautics & Space 
Administration. (Confidential) 

2. "Apollo Flight Mission Assignments", M-DE 8000.0@ B. National 
Aeronautics & Space Administration. (Confidential) 

3. NASA Project Apollo Working Paper No. lO85A - Mission Directive for Bp-13. 
(Confidential) 

4. "Apollo Spacecraft Requirement Specification", SID 62-700-2. North 
American Aviation, Space and Information Systems Division. (Confidential) 

5. "Apollo Measurement Requirements, Boilerplate 17, Apollo Mission A-102", 
National Aeronautics & Space Administration - MSC. (Unclassified) 

6. "General Range Safety Plan, Volumes I & II", AF'MTC Pamphlet No. 80-2. 
( Unc las s if i ed ) 

7. AFMTC Regulations 80-9. (Unclassified) 
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